p53 determines multidrug sensitivity of childhood neuroblastoma.
For pediatric cancers like neuroblastoma, the most common extracranial solid tumor of infancy, p53 mutations are rare at diagnosis, but may be acquired after chemotherapy, suggesting a potential role in drug resistance. Heavy metal-selected neuroblastoma cells were found to acquire an unusually broad multidrug resistance (MDR) phenotype but displayed no alterations in genes associated with "classic" MDR. These cells had acquired a mutant p53 gene, linking p53 to drug sensitivity in neuroblastoma. We therefore generated p53-deficient variants in neuroblastoma cell lines with wild-type p53 by transduction of p53-suppressive constructs encoding either short hairpin RNA or a dominant-negative p53 mutant. Analysis of these cells indicated that (a) in contrast to previous reports, wild-type p53 was fully functional in all neuroblastoma lines tested; (b) inactivation of p53 in neuroblastoma cells resulted in establishment of a MDR phenotype; (c) p53-dependent senescence, the primary response of some neuroblastoma cells to DNA damage, is replaced after p53 inactivation by mitotic catastrophe and subsequent apoptosis; (d) knockdown of mutant p53 did not revert the MDR phenotype, suggesting it is determined by p53 inactivation rather than gain of mutant function. These results suggest the importance of p53 status as a prognostic marker of treatment response in neuroblastoma. p53 suppression may have opposite effects on drug sensitivity as determined by analysis of isogenic pairs of tumor cell lines of nonneuroblastoma origin, indicating the importance of tissue context for p53-mediated modulation of tumor cell sensitivity to treatment.